Abstract Heavy drinking among individuals with HIV is associated with poor medication adherence and other health problems. Understanding reasons for drinking (drinking motives) in this population is therefore important and could inform intervention. Using concepts of drinking motives from previous alcohol research, we assessed these motives and drinking in 254 HIV-positive primary care patients (78.0 % male; 94.5 % African
Introduction
Over 1.1 million people in the US [1] and 34.2 million people worldwide [2] now live with HIV. Antiretroviral (ART) medications have substantially improved prognosis for individuals with HIV [3] , leading HIV to be re-categorized as a chronic disease in countries with access to ART medication [4] . However, the successes of ART medication-and the associated changes in the causes of mortality among individuals with HIV-have brought attention to the role of alcohol in the health of this population in several ways. First, liver disease has emerged as a leading contributor to morbidity and mortality among HIVpositive individuals [5, 6] . Alcohol damages the liver [7] , and alcohol use disorders are found in the majority of HIVpositive patients dying of liver disease [8] . Patients with HIV and hepatitis co-infection have particularly vulnerable livers [9] , as their hepatitis progresses more quickly due to HIV [10, 11] , leading to elevated rates of liver fibrosis and cirrhosis [10, [12] [13] [14] [15] and hepatocellular carcinoma [11, 14, 15] . A second reason that alcohol is dangerous for this population is because HIV-positive individuals with alcohol use disorders have lower ART medication adherence [16] , and some patients intentionally skip ART medication when drinking heavily [17] [18] [19] [20] . Missing ART medication doses clearly reduces the beneficial effects of these lifesaving medications. Third, alcohol decreases immune functioning, which can accelerate disease progression [21] . Several recent studies found drinking to be associated with increased viral load and decreased CD4 cell count in those with HIV [22] . Further, in addition to harming the individual with HIV, drinking is associated with unprotected sex in individuals with and without HIV [23, 24] , which increases transmission of the disease. Due to the myriad risks associated with drinking among individuals with HIV, understanding the reasons for drinking despite these risks may offer important information for better clinical management, and the design of more effective evidence-based interventions.
An extensive literature exists on drinking motives in non-HIV populations [25] . This work is based on the ''motivational model of alcohol use,'' a theory positing that alcohol consumption is a function of the anticipated positive consequences of drinking [26] . Drinking motive scales generally cover three domains: drinking to cope with negative emotions, drinking to enhance experience, and drinking to navigate social situations (which can include social facilitation or conformity motives) [25] . Many studies on drinking motives focus on students [25] . However, adult populations have also been studied. For example, the reasons for drinking scale [27] has been shown to predict alcohol involvement in adult heavy drinkers in the general population, both cross-sectionally [27] and prospectively [28, 29] . In addition, drinking motives have been shown to predict drinking quantity in a large study of alcoholism patients [30] .
The knowledge base on drinking motives has not yet been applied in primary care settings, where intervention with patients who face significant medical consequences of heavy alcohol use is particularly relevant. Primary care settings are an important point of intervention for drinking problems [31] [32] [33] . The success of motivational interviewing (MI) for drinking reduction in primary care [34] highlights the potential importance of motivational factors as an aspect of drinking reduction in this setting. However, whether drinking motives predict drinking among primary care patients is, as yet, undetermined.
Among individuals with HIV/AIDS, most studies of drinking motives have focused specifically on drinking as relevant to sexual situations [35] [36] [37] [38] [39] . One additional study investigated PTSD, an opioid receptor gene, and general drinking motives among individuals with HIV [40] . However, this study did not address whether the drinking motivational model was applicable to this population, or whether the drinking motive domains were associated with drinking behaviors. Understanding the applicability of the drinking motives model, and the relationship of its domains to drinking patterns in HIV primary care patients could provide information leading to more effective drinking reduction interventions. Effective drinking reduction interventions are needed in HIV primary care [41] , and may be crucial to the survival of some HIV patients.
The purpose of the present study is therefore to assess the structure of drinking motives in an HIV primary care population, and the associations of these drinking motives with indicators of drinking and heavy drinking. We accomplish this in two steps. First, we assess the factor structure of the reasons for drinking scale [27] in this population, as well as internal consistency of subscales and correlations among the subscales. We then investigate the associations between drinking motives and alcohol consumption patterns.
Methods

Participants
Participants were 254 HIV-positive adults aged 22-68 (M = 45.7; SD = 8.1) who were receiving treatment at a large urban HIV primary care clinic in the northeastern US [42] . Participants were enrolled in a randomized comparative efficacy trial of brief drinking-reduction interventions. Inclusion criteria for this trial required drinking at least four drinks on one occasion in the 30 days prior to assessment. All procedures were approved by institutional review boards at Columbia University, St. Vincent's Hospital, and Mt. Sinai Medical Center. The present study was based on assessments conducted in English or Spanish via audio computer-assisted self-interview, after consent and randomization, but before initial intervention. As shown in Table 1 , most participants were male, African American or Hispanic, and the majority had completed at least high school or a graduate equivalency degree. Most elected to complete the study in English, with about a fifth of the sample completing it in Spanish. The median income range of participants in the study was $8,000-9,999. Participants had been living with HIV for over a decade, on average, and most were taking HIV medication. Few participants had injected drugs in the past month. Of the men who reported having sex in the past month, nearly half had had sex with men.
Measures
Drinking Motives
Drinking motives were assessed using the reasons for drinking scale [27] . Participants responded to 23 reasons for drinking in four content domains: drinking to cope with negative affect (''COPE''; 6 items), drinking for enjoyment (''ENJOYMENT''; 4 items), drinking for social facilitation (''SOCIAL-FACILITATION''; 7 items), and drinking in response to social pressure (''SOCIAL-PRESSURE''; 6 items). Participants rated their agreement with each reason on a five-point scale (1 = agree strongly; 5 = disagree strongly). The reasons for drinking scale has demonstrated a four-factor structure in previous research [27] , with concurrent and predictive validity demonstrated via associations with alcohol use and alcohol use disorder variables [27] [28] [29] 43] .
Alcohol Consumption
Participants reported on past-year alcohol consumption using the alcohol use disorder and associated disabilities interview schedule (AUDADIS). The AUDADIS alcohol consumption items are consistent with international guidelines developed to maximize validity of measurement [44] , and have demonstrated good-to-excellent test-retest reliability in the U.S. general population [45] , among substance abuse and psychiatric patients [46] , and among Latino primary care patients [47] . The AUDADIS has been used to study alcohol consumption in heavy-drinking community samples [48] , and in the general population in the US and other countries [49] [50] [51] [52] . Participants reported on typical quantity (number of drinks consumed on a typical drinking day). Typical drinking frequency (as well as other frequency measures) was rated using an 11-point frequency scale (1 = every day, 2 = nearly every day, 3 = 3-4 times a week, 4 = 2 times a week, 5 = once a week, 6 = 2-3 times a month, 7 = once a month, 8 = 7-11 times in the last year, 9 = 3-6 times in the last year, 10 = 1-2 times in the last year, 11 = never; scale reversed in descriptive information presented in tables for ease of interpretation). Three measures of heavy drinking were also assessed. Maximum quantity was the largest number of drinks consumed on a single day. Binge frequency was rated by assessing the frequency at which men consumed five or more drinks in one day, and women consumed four or more (these levels exceed published lowrisk drinking limits; [53] ). Frequency of intoxication was assessed by asking how often participants drank enough to feel intoxicated or drunk (as characterized by slurred speech, unsteadiness, blurred vision). In addition to the AUDADIS, participants reported recent quantity and frequency using the 30-day Timeline Followback (Sobell 1995). Variables of interest were drinks per drinking day (comparable to AUDADIS typical quantity measure) and percent days abstinent (comparable to AUDADIS typical frequency measure). However, as the primary interest in the current study was drinking patterns of longer standing, these data were used only for sensitivity analyses.
Demographic and HIV Information
Participants reported their age, ethnicity, gender, highest level of education, and income. Preferred language for study completion (English or Spanish) was confirmed and documented by the bilingual study counselors. HIV variables included whether patients were prescribed HIV medication and the number of years since their initial HIV diagnosis. We also assessed HIV risk behaviors (injection Table 1 Demographics, HIV information, and drinking behaviors for full sample and by gender Some information published previously in [42] a Frequency response options indicate: 1 = never, 2 = 1-2 times in the last year, 3 = 3-6 times in the last year, 4 = 7-11 times in the last year, 5 = once a month, 6 = 2-3 times a month, 7 = once a week, 8 = 2 times a week, 9 = 3-4 times a week, 10 = nearly every day, 11 = every day drug use, men having sex with men) in the past 30 days using the AIDS risk assessment scale [54] , and whether patients had taken all of their medication in the past four days using a 4-day adaptation of the Adult AIDS clinical trials group adherence instruments [55] .
Data Analysis
First, we tabulated basic descriptive information (demographics, HIV information, drinking patterns) for the full sample and for males and females separately (as differential alcohol metabolism was expected to result in differential drinking patterns [56] ). We tested whether drinking differed by gender, and also explored differences by age, education, ethnicity, language of study completion, and income using non-parametric Kruskal-Wallis tests [dichotomizing count variables via median split (age, income) and high school graduation status (education)].
We also tested whether drinking predicted recent medication adherence (as defined by any missed doses in the last four days), again using non-parametric Kruskal-Wallis tests. Second, a confirmatory factor analysis was conducted to determine whether the factor structure of the reasons for drinking scale was consistent with factors specified in previous research. A model with the four original factors [27] was specified and tested for fit. Good fit is indicated by a CFI of at least 0.95 and an RMSEA under 0.10, preferably under 0.06 [57] . To obtain adequate fit, the scale was adjusted with the simultaneous goals of improving fit and keeping subscale content consistent with previous research. Third, the new scales were evaluated. Subscales were assessed for internal consistency using Cronbach's alphas. Once subscale content was confirmed, we created subscale scores. To do this, we summed responses within each category, then reversed subscale scores (so that larger values indicated higher motives). We assessed the magnitude to which subscales were interrelated, using Cohen's guidelines for small (r = 0.10), medium (r = 0.30), and large (r = 0.50) correlations [58] . Associations of motives with demographics and adherence were explored. Fourth, using these motive subscale scores, we examined the relationship of the drinking motives to the varied measures of alcohol consumption. We constructed a generalized linear model for each drinking outcome variable using SAS PROC GENMOD [59] with the motives specified as predictors, and demographic and HIV-related variables included as covariates (age, ethnicity, gender, education, preferred language, HIV medication status, number of years since diagnosis). These models specified the negative binomial or Poisson distributions of the alcohol consumption variables, depending on the distribution of the outcome variable included in the model. Although analyses are conducted on continuous motive data, drinking patterns for individuals scoring low and high on each motive subscale are presented for descriptive purposes.
Results
Description of Sample
The sample evidenced heavy drinking patterns (see Table 1 ). They reported typical and maximum consumption during the last 12 months of 5.7 (SD = 3.5) and 11.3 (SD = 6.4) drinks per drinking day, respectively. Median frequency of drinking was 3-4 times per week, binge frequency was twice per week, and intoxication frequency was once per week.
Analyses of Drinking by Demographics and Adherence
Separate alcohol consumption (and other descriptive) information for men and women is available in Relatively few participants in the current sample (15.9 %) reported missing any medication in the past four days. A recent missed dose was not predicted by any measure of alcohol consumption (ps [ 0.40).
Factor Analysis
A confirmatory factor analysis specifying the four original factors indicated fit that did not meet recommended guidelines (CFI = 0.933, RMSEA = 0.082). Standardized parameter estimates suggested that ENJOYMENT had a weaker factor structure than the other factors. A three-factor model (omitting the items from the ENJOYMENT factor) achieved adequate fit (CFI = 0.954, RMSEA = 0.080). To further ensure that a four-factor model was not more appropriate, an exploratory factor analysis was also run on the data, which also indicated three factors. Thus, the COPE, SOCIAL-FACILITATION, and SOCIAL-PRESSURE factors were retained for further analyses.
Internal Consistency and Inter-factor Correlations
Cronbach's alphas were ascertained to determine internal consistency. The alphas indicated good-to-excellent internal consistency for COPE (a = 0.78), SOCIAL-FACILITA-TION (a = 0.88), and SOCIAL-PRESSURE (a = 0.85) motives. Internal consistency for ENJOYMENT was substantially lower than the other motives (a = 0.57). This confirmed our earlier conclusion that ENJOYMENT was weaker than the other factors, and supported our decision to omit it from further analyses. Correlations among COPE, SOCIAL-FACILITATION, and SOCIAL-PRES-SURE motives were of medium to large magnitude (rs = 0.32-0.47), indicating that the factors were associated but that each still provided unique information.
Relationship of Motives to Demographics and Adherence
Some differences in motives by demographic status emerged (see Supplemental Table 1 ). Specifically, Hispanic patients drank more due to social pressure than patients of other ethnicities (K-W X 2 [2] = 6.74, p \ 0.05), and Spanish-speaking patients drank more for this motive than English-speaking patients (K-W X 
Relationship of Motives to Drinking Indicators
Higher scores on COPE were associated with heavier alcohol involvement using all drinking variables, including drinking quantity (B = 0.0184, X 2 = 6.04, p \ 0.05), frequency (B = -0.0283, X 2 = 14.43, p \ 0.001), maximum quantity (B = 0.0203, X 2 = 7.77, p \ 0.01), binge frequency (B = -0.0306, X 2 = 23.21, p \ 0.0001), and intoxication frequency (B = -0.0177, X 2 = 8.92, p \ 0.01). As shown in Table 2 , individuals scoring above (versus at or below) the median COPE score reported drinking one more drink on a typical drinking day, and more than two more drinks on their heaviest drinking day. Frequency values (6 = 2-3 times a month, 7 = once a week, 8 = 2 times a week, 9 = 3-4 times a week, 10 = nearly every day) indicated more frequent drinking for individuals scoring above the median in COPE (9.08) than those scoring lower on COPE (8.42) . Individuals above the median on COPE reported higher average binge drinking frequency (8.03) and intoxication frequency (7.29) rates than individuals lower on COPE (7.00 and 6.33, respectively).
Higher scores on SOCIAL-FACILITATION were associated with higher frequency of drinking to intoxication (B = -0.0092, X 2 = 4.84, p \ 0.05). Intoxication frequency values (6 = 2-3 times a month, 7 = once a week, 8 = 2 times a week) for individuals above the median on SOCIAL-FACILITATION were 7.37, representing more frequent intoxication than those low on SOCIAL-FACILITATION (6.24).
Higher scores on SOCIAL-PRESSURE were associated with lower quantity (B = -0.0187, X 2 = 5.24, p \ 0.05) and binge frequency (B = 0.0237, X 2 = 11.45, p \ 0.001). Individuals scoring high on SOCIAL-PRESSURE reported drinking a third of a drink less on a typical drinking day. Their frequency of binge drinking (7 = once a week, 8 = 2 times a week) was also lower (frequency value 7.15) than those low on SOCIAL-PRESSURE (7.70).
As a sensitivity analysis, we analyzed the associations between drinking motives and recent alcohol consumption (as measured by the 30-day Timeline Followback). Higher scores on COPE were associated with higher drinking frequency (fewer days abstinent; B = -0.0158, X 2 = 4.78, p \ 0.05); the association with quantity was in the expected direction (higher coping predicting higher drinking) but nonsignificant (B = 0.0091, X 2 = 1.82, p = 0.18). The association between SOCIAL-PRESSURE and drinks per drinking day was also nonsignificant (B = -0.0018, X 2 = 0.06, p = 0.80), but the direction was negative, again consistent with the AUDADIS measure.
Discussion
This study is the first to assess the associations between drinking motives and drinking in an HIV-positive primary care sample. Findings indicated support for three of the four original subscales of the reasons for drinking scale [27] . Further, in this HIV-positive sample, drinking motives were significantly associated with a number of alcohol consumption indicators. In particular, the coping motive was strongly and consistently associated with more drinking and heavy drinking. However, different social factors had different effects. The social facilitation motive was associated with more frequent drinking to intoxication. In contrast, social pressure was actually associated with drinking less and binge drinking less frequently.
Consistent with previous literature using the RDS in the general population [27] [28] [29] 43] , the RDS subscales were associated with drinking in this heavily drinking HIVpositive sample. Also consistent with research in the general population [27, 29] , coping showed the most robust associations with the most serious outcomes. The current study also complements and expands on research that has identified specific expectancies about the effects of alcohol on sexual experience as predictors of alcohol involvement in HIV samples [35] [36] [37] by assessing a broader array of motives also relevant to drinking in this population. Findings from the present study confirm the relevance of the drinking motives model in this population, specify its factor structure among individuals with HIV, and provide differentiations in motives among those who drink heavily (coping, social facilitation), and those who do not drink as much (social pressure).
Study limitations are noted. First, the current study consists of HIV-positive adults within one large urban HIV primary care clinic in the northeastern United States. The generalizability of these results to a broader range of HIVinfected individuals should be investigated, especially given the relatively small proportions of female and White participants, and the heavy drinking behavior of the sample. Yet, the sizeable representation of patients from minority groups over-represented in the HIV epidemic may in actuality yield results more characteristic of the HIVinfected population as a whole. Second, the patients' route of HIV infection was not available in the current study, which could have provided useful descriptive information for the current sample. Third, given the strong results for the coping scale, determining if this factor interacts with major depressive disorder in a meaningful way could be informative; however, these data were not available in the present study. As a proxy for a depressive disorder, scores on a depression screening measure (the Beck Depression Inventory) were analyzed; the scale evidenced no (multiplicative or additive) interactions with the coping motive. Fourth, associations are cross-sectional, and thus cannot be used to make conclusions regarding causation. Given the promising findings of the current study, prospective studies that could provide evidence of temporal sequence more indicative of causation would be valuable; such analyses are underway by the present authors.
Several strengths of the current study are also noted. First, this study utilized strong measures that have been supported in prior research, including the AUDADIS. The Reasons for Drinking Scale has also been validated in earlier studies. Although other drinking motive scales exist, most motives scales address a small number of motives consistent in content with those assessed in the current study [25] . Analysis of factor structure and internal consistency of the RDS in this study supported three motives subscales as appropriate for this population. Second, the current study was successful in recruiting heavily drinking patients, for whom intervention was most warranted, and for whom drinking motives are arguably most relevant. This was done by only including participants with at least one heavy drinking episode in the prior month. The Frequency response options indicate: 1 = never, 2 = 1-2 times in the last year, 3 = 3-6 times in the last year, 4 = 7-11 times in the last year, 5 = once a month, 6 = 2-3 times a month, 7 = once a week, 8 = 2 times a week, 9 = 3-4 times a week, 10 = nearly every day, 11 = every day strategy did indeed yield a heavily drinking sample. National survey data suggests that only 21.63 % of the general population in northeastern urban areas exceed daily drinking levels of 4 drinks for men and 3 for women, and only 13.50 % exceed weekly drinking levels of 13 drinks for men and 6 for women [60] . In contrast, our study participants reported drinking an average of 5.7 drinks per occasion 3-4 times per week. Third, validation of this scale for use among individuals with HIV yields a concrete tool for use in HIV-positive clinical settings. Administration of the RDS could quickly identify reasons for heavy use, facilitating brief targeted intervention or referral for specialized treatment. Improving intervention quality for heavily drinking individuals with HIV is important, as research has shown that patients with unhealthy alcohol use in HIV primary care rate communication with providers as worse than those with healthy alcohol use patterns [61] . In summary, the current study expands our understanding of why HIV-positive primary care heavy drinkers drink despite elevated risks to their health. It also indicates that social pressure may be more relevant for lighter drinkers, with the social pressure likely coming from more heavily drinking peers. Drinking to cope served as a strong predictor of all drinking indicators, suggesting that this motive is an important factor to address in drinking reduction interventions in medical settings, even in the absence of a diagnosis of major depressive disorder. Drinking for social facilitation was associated with more frequent drinking to intoxication; individuals high in this motive may believe that intoxication is necessary to achieve effective socialization. However, the social pressure motive was associated with slightly lower drinking levels; the directionality of this association should be considered carefully. Although higher levels of social pressure are associated with lower levels of drinking, this does not mean that social pressure causes less drinking; in contrast, it is likely that these lower-drinking individuals are more at risk for social pressure. Perhaps individuals who drink in response to social pressure are not as internally driven to drink (as reflected by their lower drinking levels despite social pressure), and only drink as much as they do because of social pressure. This suggests that coaching on ways to resist social pressure may be a useful intervention strategy for those who drink due to this motive. In contrast, for individuals who drink to cope or for social facilitation, interventions targeted toward identifying alternative ways to achieve these goals may be useful, suggesting future directions for studies on whether these strategies are effective components of alcohol interventions for HIV patients. These findings also have implications for counselors and health educators using different evidence based interventions. Counselors and health educators using motivational interviewing might discuss these topics (coping, drinking to facilitate socialization, drinking in response to social pressure) in the context of decisional balance. This would involve helping the client verbalize their reasons for drinking while the therapist also prompts acknowledgment of the consequences of drinking. Cognitive behavioral therapists could also benefit from discussion of coping, social facilitation, and social pressure motives, likely in the context of triggers of drinking. Identification of motives that serve as triggers for drinking could facilitate discussion of how to respond to these triggers without use of alcohol. Individuals clearly vary in their reasons for drinking. This study begins to provide information to better understand and intervene with heavy drinking among HIV-infected individuals based on their motives for drinking.
